Effect of N-acetylcysteine on heat shock protein induction by acetaminophen in mouse liver.
It was previously shown that a necrogenic dose of acetaminophen (APAP) induced the 25- and 70-kDa heat shock proteins (hsp25 and hsp70i) in mouse liver, whereas nonnecrogenic doses failed to alter the level of either hsp. A strong correlation between the intralobular sites of APAP arylation of protein and hsp induction suggested that APAP-induced protein denaturation may play a role in triggering hsp induction. This study was conducted to determine whether APAP arylation of protein without concurrent toxicity could cause hsp induction. APAP (250 mg/kg i.p.) hepatotoxicity was eliminated using N-acetylcysteine (NAC, 300 mg/kg i.p.) or the cytochrome P-450 inhibitor diallyl sulfide (200 mg/kg p.o.). NAC did not inhibit APAP arylation of protein when administered 1 or 3 hr after the APAP dose but decreased binding by approximately 50% when administered at the same time as the APAP dose. Even though APAP hepatotoxicity was blocked by NAC administered 0 or 1 hr after the APAP dose, NAC did not inhibit the induction of hsp25 or hsp70i, indicating that APAP arylation of protein may play a key role in triggering hsp induction. Diallyl sulfide blocked APAP arylation of protein, hepatotoxicity, and induction of both hsps. These data are consistent with the hypothesis that toxicant adduction of protein triggers hsp induction.